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PROBLEM TO BE SOLVED: To improve mounting reliability of a package by 
relaxing stress generated in a' bump by providing a resin layer and forming a 



low elasticity layer whose elastic modulus is set lower than elastic niodulus 
of a resin layer on a connection surface of a wiring layer lower part to a 
specified film thickness! i; : ' : " ; *" 

SOLUTION: A resin layer 3 is provided on a semiconductor element 1 and a 
low elasticity layer 4 whose elastic modulus is lower than that of thetresin 
layer 3 is further provided only to a? lower part pf a ; circumference of a bump. 
6 formed in a wiring layer 5. Thermosetting resin is preferable for a material 
of the resin layer 3 and the low elasticity layer 4. According to this 
constitution, since the low elasticity layer 4 is provided to a lower part of a 
circumference of the bump 6 wherein largest stress is generated in a 
semiconductor device 20, stress can be relaxed. As a result, mounting 
reliability of the semiconductor device 20 is improved in the semiconductor 
device 20 of a chip size package assembled in the semiconductor device 20 
in a wafer process • 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the package structure of the chip-size package assembled in a package at a wafer 
process. The low elastic layer which is a perimeter of predetermined except at least one or more bumps' 
abbreviation sag in which the electronic device on a wafer. was formed in contact with the wiring layer 
formed in the connection side side connected on a mounting substrate by face down, and was formed by 
predetermined thickness on said connection side of said wiring layer lower part, Package structure 
characterized by having had the resin layer formed by predetermined thickness on said connection side 
around said low elastic layer, and haying set up lower than the modulus of elasticity of said resin layer 
the modulus of elasticity of said low elastic layer. 

[Claim 2] It is the package structure of the chip-size package assembled in a package at a wafer 
process. The low elastic layer which is the predetermined range containing at least one or more bumps' 
abbreviation sag in which the electronic device on a wafer was formed in contact with the wiring layer 
formed in the connection side side connected on a mounting substrate by face down, and was formed by 
predetermined thickness on said connection side of said wiring layer lower part, Package structure 
characterized by having had the resin layer formed by predetermined thickness on said connection side 
around said low elastic layer, and having set up lower than the modulus of elasticity of said resin layer 
the modulus of elasticity of said low elastic layer. 

[Claim 3] The wiring layer formed in the connection side side where it is the siemiconductor device of 
the chip-size package assembled in a package at a wafer process, and the semiconductor device on a 
wafer is connected on a mounting substrate by face down, At least one or. more bumps formed in 
contact with said wiring layer, and the low elastic layer which had the predetermined modulus of 
elasticity, is on said connection side of said wiring layer lower, part, and was formed in the perimeter of 
predetermined except said bump's abbreviation sag by predetermined thickness, The semiconductor 
device characterized by having had the predetermined elastic modulus, having had the resin layer 
formed by predetermined thickness on said connection side around said low elastic layer, and having set 
up the elastic modulus of said low elastic layer lower than the elastic modulus of said resin layer. 
[Claim 4] The wiring layer formed in the connection side side where it is the semiconductor device of 
the chip-size package assembled in a package at a wafer process, and the semiconductor device on a 
wafer is connected on a mounting substrate by face down, At least one or more bumps formed in 
contact with said wiring layer, and the low elastic layer formed in the predetermined range which has a 
predetermined modulus of elasticity, is on said connection side of said wiring layer lower part, and 
contains said bump's abbreviation sag by predetermined thickness, The semiconductor device 
characterized by having had the predetermined elastic modulus, having had the resin layer formed by 
predetermined thickness on said connection side around said low elastic layer, and having set up the 
elastic modulus of said low elastic layer lower than the elastic modulus of said resin layer. 
[Claim 5] It is the package manufacture approach of the chip-size package assembled in a package at a 
wafer process. The process which is a perimeter of predetermined except at least one or more bumps' 
abbreviation sag in which the electronic device on a wafer was formed in contact with the wiring layer 
formed in the connection side side connected on a mounting substrate by face down, and forms a low 



-2- 



> elastic layer by predetermined thickness on said connection side of said wiring layer lower part, The 
package manufacture approach characterized by having the process which forms a resin layer by 
predetermined thickness on said connection side around said low elastic layer, and the process which 
sets up the elastic modulus of said low elastic layer lower than the elastic modulus of said resin layer. 
[Claim 6] It is the package manufacture approach of the chip-size package assembled in a package at a 
wafer process. The process which is the predetermined range containing at least one or more bumps' 
abbreviation sag in which the electronic device on a wafer was formed in contact with the wiring layer 
formed in the connection side side connected on a mounting substrate by face down, and forms a low 
elastic layer by predetermined thickness on said connection side of said wiring layer lower part, The 
package manufacture approach characterized by having the process which forms a resin layer by 
predetermined thickness on said connection side around said low elastic layer, and the process which 
sets up the elastic modulus of said low elastic layer lower than the elastic modulus of said resin layer. 
[Claim 7] The process which forms a wiring layer in the connection side side where it is the 
semiconductor device manufacture approach of the chip-size package assembled in a package at a 
wafer process, and the semiconductor device on a wafer is connected on a mounting-substrate by face 
down, The process which forms at least one or more bumps formed in contact with, said wiring, layer, 
The process which has a predetermined modulus of elasticity, is on said connection side of said wiring 
layer lower part, and forms a low elastic layer in the perimeter of predetermined except said bump's 
abbreviation sag by predetermined thickness, The semiconductor device manufacture approach 
characterized by having the process which has a predetermined elastic modulus and forms a resin layer 
by predetermined thickness on said connection side around said low elastic layer, and the process which 
sets up the elastic modulus of said low elastic layer lower than the elastic modulus of said resin layer. 
[Claim 8] The process which forms a wiring layer in the connection side side where it is the 
semiconductor device manufacture approach of the chip-size package assembled in a package at a 
wafer process, and the semiconductor device on a wafer is connected on a mounting substrate by face 
down, The process which forms at least one or more bumps formed in contact with said wiring layer, 
The process which forms the low elastic layer formed in the predetermined range which has a 
predetermined modulus of elasticity, is on said connection side of said wiring layer lower part, and 
contains said bump's abbreviation sag by predetermined thickness, The semiconductor device 
manufacture approach characterized by having the process which has a predetermined elastic modulus 
and forms a resin layer by predetermined thickness on said connection side around said low elastic layer, 
and the process which sets up. the elastic modulus of said low elastic layer lower than the elastic . . 
modulus of said resin layer. 
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[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] Especially this invention relates to a semiconductor device, the package 
manufacture approach, and the semiconductor device manufacture approach about the mounting 
technology of a semi-conductor at the package structure list suitable for the chip-^size package 
(CSP:Chip Size Package) assembled in a package at a wafer process. 
[0002] 

[Description of the Prior Art] Drawing 1 1 is cross-section structural drawing which mounted the 
semiconductor device of the conventional chip-size package in the mounting substrate 10. As shown in 
drawing 1 1 , under-filling resin 1 1 was filled up with the conventional semiconductor device 20 
assembled in a package after a wafer process between th^semiconductor device 1 and the mounting 
substrate 10. This is for destructive prevention of a joint (specifically, they are a bump 6, the mounting 
substrate 10, or a bump 6 and a semiconductor device 1) with a semiconductor device 1, the stress 
generated by the differential thermal expansion of the mounting substrate 10, and the stress generated 
by disconnection of the heat added at the time of mounting. 

[0003] As mounting technology of such a conventional chip-size package, there are some which were 
indicated by JP,57-121255,A, for example. That is, the electrical circuit component body top except a 
circuit electrode is covered by the protective coat, the spacer film is further formed on it, film wiring is 
formed on this spacer film, the end of film wiring is connected to a circuit electrode, and the metal bump 
electrode is formed in the other end. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there was a trouble that effectiveness is bad since 
the process filled up with underfilling resin 11 increases, the storage approach of resin and duration of 
service also had constraint, and workability was bad in the conventional technique. Moreover, when a 
bump's 6 pitch and a bump's 6 size became small, there was also a problem to which a crack occurs 
with the stress generated by the bump 6, and dependability falls. 

[0005] This invention is made in view of this trouble, and the place made into the purpose is in the point 
of providing with a semiconductor device, the package manufacture approach, and the semiconductor 
device manufacture approach the package structure list which eases the stress generated by the bump 
and can improve the mounting dependability of a package. 
[0006] 

[Means for Solving the Problem] The summary of this invention according to claim 1 is the package 
structure of the chip-size package assembled in a package at a wafer process. The low elastic layer 
which is a perimeter of predetermined except at least one or more bumps' abbreviation sag in which the 
electronic device on a wafer was formed in contact with the wiring layer formed in the connection side 
side connected on a mounting substrate by face down, and was formed by predetermined thickness on 
said connection side of said wiring layer lower part, It has the resin layer formed by predetermined 
thickness on said connection side around said low elastic layer, and consists in the package structure 
characterized by having set up lower than the modulus of elasticity of said resin layer the modulus of 
elasticity of said low elastic layer. Moreover, the summary of this invention according to claim 2 is the 
package structure of the chip-size package assembled in a package at a wafer process. The low elastic 
layer which is the predetermined range containing at least one or more bumps' abbreviation sag in which 
the electronic device on a wafer was formed in contact with the wiring layer formed in the connection 
side side connected on a mounting substrate by face down, and was formed by predetermined thickness 
on said connection side of said wiring layer lower part, It has the resin layer formed by predetermined 
thickness on said connection side around said low elastic layer, and consists in the package structure 
characterized by having set up lower than the modulus of elasticity of said resin layer the modulus of 
elasticity of said low elastic layer. Moreover, the summary of this invention according to claim 3 is the 
semiconductor device of the chip-size package assembled in a package at a wafer process. The wiring 
layer formed in the connection side side where the semiconductor device on a wafer is connected on a 
mounting substrate by face down, At least one or more bumps formed in contact with said wiring layer, 
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and the low elastic layer which had the predetermined modulus of elasticity, is on said connection side 
of said wiring layer lower part, and was formed in the perimeter of predetermined except- said bump's, 
abbreviation sag by predeterminedrthickness, It has a predetermined elastic modulus, has the resin layer 
formed by predetermined thickness on said connection side around said, low elastic layer, and consists in 
the semiconductor device characterized by having set up the elastic modulus of said low elastic layer 
lower than the elastic modulus of said resin layer. Moreover, the summary of this invention according to 
claim 4 is the semiconductor device of the chip-size package assembled in a package at a wafer 
process. The wiring layer formed in the connection side side where the semiconductor device on a wafer 
is connected on a mounting substrate by face down, At least one or more bumps formed in contact with 
said wiring layer, and the low elastic layer formed in the predetermined range which has a predetermined 
modulus of elasticity, is on said connection side of said wiring layer lower part, and contains said bump's 
abbreviation sag by predetermined thickness, It has a predetermined, elastic modulus, has the resin layer 
formed by predetermined thickness on said connection side around said low elastic layer, and consists in 
the semiconductor device characterized by having set up the elastic modulus of said low elastic layer 
lower than the elastic modulus of said resin layer Moreover, the summary of this invention according to 
claim 5 is the package manufacture approach of the chip-size package assembled in a package at a 
wafer process. The process which is a perimeter of predetermined except at least one or , more bumps' 
abbreviation sag in which the electronic device on a wafer was formed in contact with the wiring layer 
formed in the connection side side connected on a mounting substrate by face down, and forms a low 
elastic layer by predetermined thickness on said connection side of said wiring layer lower part, It 
consists in the package manufacture approach characterized by having the process which forms a resin 
layer by predetermined thickness on said connection side around said low elastic layer, and the process 
which sets up the elastic modulus of said low elastic layer lower than the elastic modulus of said resin 
layer. Moreover, the summary of this invention according to claim 6 is the package manufacture 
approach of the chip-size package assembled in a package at a wafer process. The process which is the 
predetermined range containing at least one or more bumps' abbreviation sag in which the electronic 
■ device on a wafer was formed in contact with the wiring layer formed in the connection side side 
connected on a mounting substrate by face down, and forms a low elastic layer by predetermined 
thickness on said connection side of said wiring layer lower part, It consists in the package manufacture 
approach characterized by having the process which forms a resin layer by predetermined thickness on 
said connection side around said low elastic layer, and the process which sets up the elastic modulus of 
said low elastic layer lower than- the elastic modulus of said resin layer. Moreover, the summary of this 
invention according to claim 7 is the semiconductor device manufacture approach of the chip-size 
package assembled in a package at a wafer process. The process which forms a wiring layer in the 
connection side side where the semiconductor device on a wafer is connected on a mounting substrate 
by face down, The process which forms at least one or more bumps formed in contact with said wiring 
layen The process which has a predetermined modulus of elasticity, is on said connection side of said 
wiring layer lower part, and forms a low elastic layer in the perimeter of predetermined except said 
bump's abbreviation sag by predetermined thickness, It has a predetermined elastic modulus and 
consists in the semiconductor device manufacture approach characterized by having the process which 
forms a resin layer by predetermined thickness on said connection side around said low elastic layer, 
and the process which sets up the elastic modulus of said low elastic layer lower than the elastic , 
modulus of said resin layer. Moreover, the summary of this invention according to claim 8 is the 
semiconductor device manufacture approach of the chip-size package assembled in a package at a 
wafer process. The process which forms a wiring layer in the connection side side where the 
semiconductor device on a wafer is connected on a mounting substrate by face down, The process 
which forms at least one or more bumps formed in contact with said wiring layer, The process which 
forms the low elastic layer formed in the predetermined range which has a predetermined modulus of 
elasticity, is on said connection side of said wiring layer lower part, and contains said bump's 



-5- 



abbreviation sag by predetermined thickness, It has a predetermined elastic modulus and consists in the 
semiconductor device manufacture approach characterized by having the process which forms a resin 
layer by predetermined thickness on said connection side around said low elastic layer, and the process 
which sets up the elastic modulus of said low elastic layer lower than the elastic modulus of said resin 
layer. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail based on a drawing. 

[0008] (The 1st operation gestalt) Drawing 1 is cros'S-section structural drawing which cut the 
semiconductor device 20 of the 1st operation gestalt of this invention in the part of the connection 
terminal 2. Drawing 2 is cross-section structural drawing showing the condition of having mounted the 
semiconductor device 20 shown in drawing 1 in the mounting substrate, and is cross-section structural 
drawing cut in the part of the connection terminal 2 of the semiconductor device 1 of the package 
sample which performed the mounting reliability trial. 

[0009] When drawing 1 is referred to, the semiconductor device 20 of the 1st operation gestalt is the 
structure which formed the resin layer 3 on the semiconductor device 1, and formed the low elastic 
layer 4 which is a low elastic modulus rather than the resin layer 3 only in the lower part around [ which 
is further formed in a wiring layer 5 ] a bump 6. As an ingredient of this resin layer 3 and the low elastic 
layer 4, thermosetting resin is desirable. An epoxy resin or polyimide is suitable also in thermosetting 
resin. That is because the thermal resistance demanded on a semiconductor device 1 is high. So, the 
epoxy resin is used with this operation gestalt. 

[0010] Moreover, it is suitable to make it harden, after carrying out thermocompression bonding as an 
approach of forming the resin layer 3 after sticking film-like resin, or applying resin by a spin coater etc. 
With this operation gestalt, the approach of carrying out thermocompression bonding of the film-like 
resin, and forming the resin layer 3 is used. 

[001 1] Moreover, after carrying out a perforating process to the resin layer 3 by punching processing or 
photo etching etc. which forms the low elastic layer 4 using laser as an approach, it is suitable to make 
it fill a gap and harden by printing etc. 

[0012] Next, the resin layer 3 is formed on the semiconductor device 1 of this operation gestalt, and the 
detailed production process flow for acquiring the structure which formed the low elastic layer 4 which 
is a low elastic modulus rather than the resin layer 3 is explained only to the lower part around L which 
is further formed in a wiring layer 5 ] a bump 6. Drawing 3 is the manufacture flow Fig. showing the 1st 
operation gestalt of the semi-conductor manufacture approach of this invention, and is a manufacture 
flow Fig. by cross-section structural drawing cut in the part of the connection terminal 2 of the 
semiconductor device 20 shown in drawing 1 . 

[0013] If drawing 3 is referred to, as first shown in drawing 3 (a), the electronic circuitry is accumulated 
on the semiconductor device 1, and the connection terminal 2 for transfer of the signal of this electronic 
circuitry and the chip exterior or an electric power supply is formed around the electronic circuitry. 
Originally, on one wafer, a semiconductor device 1 bundles many up in all directions, and is 
manufactured. So, with this operation gestalt, explanation is advanced paying attention to the one 
semiconductor device 1 top on explanation and one wafer. 

[0014] Next, as shown in drawing 3 (b), the resin layer 3 is formed over the near whole surface of the 
connection terminal 2 on a semiconductor device 1. As a resin layer 3, thermosetting resin, such as an 
epoxy resin or polyimide, is desirable, for example. The epoxy resin is used with this operation gestalt. 
Moreover, it is suitable for the resin layer 3 to make it harden, after carrying out thermocompression 
bonding after sticking film-like resin, or applying resin by a spin coater etc. With this operation gestalt, 
thermocompression bonding of the film-like resin is carried out, and the resin layer 3 is formed. At this 
time, the elastic modulus of the resin layer 3 has 1.5 or more about desirable GPas. 
[0015] Next, as shown in drawing 3 (c), a perforating process is performed to the resin layer 3 of the 
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lower part of the perimeter in which the bump 6 is formed by punching processing or photo etching using 
laser etc. With this operation gestalt* laser performed the perforating process. 

[0016] Then, as shown in drawing 3 (d), the low elastic layer 4 of a low elastic modulus is formed in the 
part which carried out the perforating process rather than the resin layer 3. At this time, the elastic 
modulus of the low elastic layer 4 has the about desirable range of 0.1 or less GPas. This is because the 
stress which joins the whole package from the resin layer 3 can be eased, and is because stress can be 
eased because the. bump 6 whom big stress generates still more nearly locally forms the low elastic 
layer 4 of a low modulus of elasticity in the lower part around a bump 6. With this operation gestalt, 
Youngs modulus of 0.67GPa(s) and the low elastic-layer 4 was about set to 0.01GPa(s) for the Young s 
modulus of the resin layer 3. The low elastic layer 4 as well as the resin layer 3 has an epoxy resin or a 
desirable epoxy resin. The epoxy resin is used with this operation gestalt. Moreover, it is suitable for the 
low elastic layer 4 to make it fill a gap and harden by printing etc. 

[0017] Drawing 4 is an about four low elastic layer expanded sectional view. If a bump's 6 diameter is set 
to 2d, as shown in drawing 4 , the low elastic layer 4 is made into the width of face of d from the end 
face of a wiring layer 5. 

[0018] Next, as shown in drawing 3 (e), a perforating process is performed to the resin layer 3 of the 
upper part of the connection terminal 2 with laser. Then, as shown in drawing 3 (f), a wiring layer 5 is 
formed with electrolysis plating etc. The wiring layer 5 is made into the width of face of 3d/2 as shown 
in drawing 4 . Finally, a bump 6 is formed in a wiring layer 5 as shown in drawing 3 (g). 
[0019] By performing the above production process, the package (semiconductor device 20) which has 
the structure which formed the resin layer 3 on the semiconductor device 1, and formed the low elastic 
layer 4 which is a low modulus of elasticity rather than the resin layer 3 only in the lower part around 
[ which is further formed in a wiring layer 5 ] a bump 6 is manufactured. 

[0020] If the 1st operation gestalt is summarized above, as a result of being able to ease stress to the 
bump 6 whom the biggest stress in a package (semiconductor device 20) generates according to the 
structure which formed the low elastic layer 4 in the lower part around a bump 6, in the semiconductor 
device 20 of the chip-size package (CSP:Chip Size Package) assembled in a package (semiconductor 
device 20), the mounting dependability of a package (semiconductor device 20) can be improved at a 
wafer process. Furthermore, since the resin layer 3 and the low elastic layer 4 are beforehand formed in 
the package (semiconductor device 20) of this operation gestalt, The result which can fully ease the 
stress generated between a package (semiconductor device 20) and the mounting substrate 10, When 
assembling in a package after a wafer process, The process which creates the under-filling resin 1 1 
Which was being conventionally used for the purpose of destructive prevention of the joint (a bump 6, 
the mounting substrate 10, or a bump 6 and a semiconductor device 1) between a package 
(semiconductor device 20) and the mounting substrate 10 for dependability reservation becomes 
unnecessary. 

[0021] (The 2nd operation gestalt) Drawing 5 is cross-section structural drawing which cut the 
semiconductor device 20 of the 2nd operation gestalt of this invention in the part of the connection 
terminal 2. When drawing 5 is referred to, the semiconductor device 20 of the 2nd operation gestalt is 
the structure which formed the resin layer 3 on the semiconductor device 1, and formed the low elastic 
layer 4 which is a low elastic modulus from the resin layer 3 only about a bump's 6 lower part further 
formed in a wiring layer 5. 

[0022] As an ingredient of the resin layer 3 and the low elastic layer 4, the same epoxy resin or 
polyimide as the 1st operation gestalt is suitable. Moreover, it is suitable to make it harden, after . 
carrying out thermocompression bonding like [ the approach of forming the resin layer 3 ] the 1st 
operation gestalt after sticking film-like resin, or applying resin by a spin coater etc. Moreover, after the 
approach of forming the low elastic layer 4 also carries out a perforating process to the resin layer 3 by 
punching processing or photo etching using laser etc.,' it is suitable for it to make it fill a gap and harden 
by printing etc. [ as well as the 1st operation gestalt ] 
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[0023] Drawing 6 is the manufacture flow Fig. showing the 2nd operation gestalt of the semi-conductor 
manufacture approach of this invention, and is a manufacture flow Fig. by cross-section structural, 
drawing cut in the part of the connection terminal 2 of the semiconductor device 20 shown in drawing 5 . 
If drawing 6 is referred to t as first shown in drawing 6 (a), the electronic circuitry is accumulated. on the 
semiconductor device 1 , and the connection terminal 2 for transfer of the signal of this electronic 
circuitry and the chip exterior or an electric power supply is formed around the electronic circuitry. 
[0024] Next, as shown in drawing 6 (b), the resin layer 3 is formed over the near whole surface of the 
connection terminal 2 of a semiconductor device 1. The epoxy resin is being used for the resin layer 3 
like the 1st operation gestalt. Moreover, after the resin layer 3 sticks film-like resin, thermocompression 
bonding of it is carried out and it is formed. Next, as shown in drawing 6 (c), a perforating process is 
performed only for the lower part in which a bump 6 is formed to the resin layer 3 with laser 8. Then, as 
shown in drawing 6 (d), the low elastic layer 4 of a low elastic modulus is formed in the part which 
carried out the perforating process rather than the resin layer 3. The epoxy resin was used for the low 
elastic layer 4 like the 1st operation gestalt, and Youngs modulus of 0.67GPa(s) and the low elastic 
layer 4 was about set to 0.01GPa(s) for the Young's modulus of the resin layer 3. Moreover, it is suitable 
for the low elaistic layer 4 to make it fill a gap and harden by printing etc. 

[0025] The low elastic layer 4 is made into width of face of 4d to a bump's 6 core shown in drawing 4 . if 
a bump's 6 diameter is set to 2d. Next, as shown in drawing 6 (e), a perforating process is performed to 
the resin layer 3 of the upper part of the connection terminal 2 with laser 8. Then, as shown in drawing 6 

(f) , a wiring layer 5 is formed with electrolysis plating etc. The wiring layer 5 is made into the width of 
face of 3d/2 as shown in drawing 4 . Finally, a bump 6 is formed in a wiring layer 5 as shown in drawing 6 

(g) . 

[0026] If the 2nd operation gestalt is summarized above, as a result of being able to ease stress to the 
bump 6 whom the biggest stress in a package (semiconductor device 20) generates according to the 
structure which formed the low elastic layer 4 in the lower part around a bump 6, in the chip-size 
package (semiconductor device 20) assembled in a package (semiconductor device 20), the mounting 
dependability of a package (semiconductor device 20) can be improved at a wafer process. Furthermore, 
since thie resin layer 3 and the low elastic layer 4 are beforehand formed in the package (semiconductor 
device 20) of this operation gestalt, The result which can fully ease the stress generated between a 
package (semiconductor device 20) and the mounting substrate 10, When assembling in a package after 
a wafer process, The: process which creates the underfilling resin 11 which was being conventionally 
used for the purpose of destructive prevention of the joint (a bump 6, the mounting substrate 10, or a 
bump 6 and a semiconductor device 1) between a package (semiconductor device 20) and the mounting 
substrate 10 for dependability reservation becomes unnecessary. 

[0027] (The 3rd operation gestalt) Drawing 7 is the 3rd operation gestalt of the semiconductor device 20 
of this invention, and it is cross-section structural drawing showing the package which prepared only the 
low elastic layer, and drawing 8 is cross-section structural drawing showing the condition of having 
mounted the semiconductor device 20 shown in drawing 7 in the mounting substrate, and is cross- 
section structural drawing cut in the part of the connection terminal 2 of the semiconductor device 1 of 
the package sample which performed the mounting reliability trial. 

[0028] The semiconductor device 20 of the 3rd operation gestalt is the chip-size package 
(semiconductor device 20) which formed only the low elastic layer 4 in the semiconductor device 1. The 
mounting substrate 10 used the printed wired board manufactured by the build up method of 
construction. Moreover, thickness of the resin layer 3 and the low elastic layer 4 was about set to 80 
micrometers. 

[0029] Drawing 9 is the manufacture flow Fig. showing the 3rd operation gestalt of the semi-conductor 
manufacture approach of this invention, and is a manufacture flow Fig. by cross-section structural 
drawing cut in the part of the connection terminal 2 of the semiconductor device 20 shown in drawing 1 . 
First, as shown in drawing 9 (a), the electronic circuitry is accumulated on the semiconductor device 1, 
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and the connection terminal 2 for transfer of the signal of this electronic circuitry and the chip exterior 
or an electric power supply is formed around the electronic circuitry., Then, as shown in drawing 9 .(b). 
the low elastic layer 4 is beforehand formed all over the connection terminal 2 side on a semiconductor 
device 1. Next, as shown in drawing 9 (c), after. carrying out the lower part of the perimeter in which the 
bump 6 is formed masking 7, the low elastic layer 4 is stiffened by ultraviolet rays etc., and the elastic 
layer 3 is formed. Then, as shown in drawing 9 (d), a perforating process is performed to the elastic layer 
3 of the upper part of the connection terminal 2 by punching processing or photo etching using laser etc. 
Next, as shown in drawing 9 (e), a wiring layer 5 is formed with electrolysis plating etc., and as shown in 
drawing 9 (f), finally a bump 6 is formed in a wiring layer 5t This production process has few routing 
counters compared with the 1st operation gestalt. ( drawing 3 ). 

[0030] Next, the result of having performed the mounting reliability trial with the package sample of 
structure which formed the resin layer 3 on the semiconductor device 1 of this operation gestalt, and 
formed the low elastic layer 4. which is a low modulus of elasticity rather than the resin layer 3 only in 
the lower part around [ which is further formed in a wiring layer 5 ] a bump 6 is explained. 
[0031] The mounting reliability trial was performed using the above package sample. The contents of a 
trial are heat cycle tests, and were checked to 1000c(ies) (cycle) on the conditions which made 1 cycle 
-40 degree-Cx30 minutes — > 1 25-degree-Cx 30 minutes. A dependability result (percent defective) is 
shown in Table 1i The sample ("this invention sample" of front Naka) of the package (semiconductor 
device 20) of this operation gestalt has not generated the defect (abnormalities in connection) tov 
1000cy (namely, a percent defective = 0). However, a semiconductor device 1 is not fulfilled with the 
sample ("sample for a comparison" of front Naka) of a package (semiconductor device 20) which formed 
only the low elastic layer 4 at 1000cy (80 percent defective = 1000 being cy in cy [ Namely, 500 cy 
Percent defective = 20,700 ] percent-defective = 100). Therefore, if it is the chip-size package 
(semiconductor device 20) structure of this operation gestalt, it turns out that mounting dependability 
improves. 
[0032] 
[Table 1] 
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[0033] If the 3rd operation gestalt is summarized above, as a result of being able to ease stress to the 
bump 6 whom the biggest stress in a package (semiconductor device 20) generates according to the 
structure which formed the low elastic layer 4 in the lower part around a bump 6, in the chip-size 
package (semiconductor device 20) assembled in a package (semiconductor device 20), the mounting 
dependability of a package (semiconductor device 20) can be improved at a wafer process. Furthermore, 
since the resin layer 3 and the low elastic layer 4 are beforehand formed in the package (semiconductor 
device 20) of this operation gestalt, The result which can fully ease the stress generated between a 
package (semiconductor device 20) and the mounting substrate 10, When assembling in a package after 
a wafer process, The process which creates the under-filling resin 11 which was being conventionally 
used for the purpose of destructive prevention of the joint (a bump 6, the mounting substrate 10, or a 
bump 6 and a semiconductor device 1) between a package (semiconductor device 20) and the mounting 
substrate 10 for dependability reservation becomes unnecessary. 

[0034] (The 4th operation gestalt) Drawing 10 is the manufacture flow Fig. showing the 4th operation 
gestalt of the semi-conductor manufacture approach of this invention, and is a manufacture flow Fig. by 
cross-section structural drawing cut in the part of the connection terminal 2 of the semiconductor 
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device 20 shown in drawing 5 . For example, as shown in drawing 10 (b), the low elastic layer 4 is 
beforehand formed all over the ; connection terminal 2 side on a semiconductor device 1. Next, as shown 
in drawing 10 (c), after carrying but only the lower part in which a bump 6 is formed masking 7, the low 
elastic layer 4 is stiffened by ultraviolet rays 9 etc., and the elastic layer 3 is formed. Then, as shown in 
drawing 10 (d), a perforating process is performed to the elastic layer 3 by the upper part of connection 
terminal 2 punching-processing using laser 8, or photo etching. Next, as shown in drawing 10 (e), a wiring 
layer 5 is formed with electrolysis plating etc. Finally, a bump 6 is formed in a wiring layer 5 as shown in 
drawing 10 (f). This production process has the merit that there are few routing counters compared with 
the semi-conductor manufacture approach ( drawing 6 ) of the 2nd operation gestalt: 
[0035] If the 4th operation gestalt is summarized above, as a result of being able to ease stress to the 
bump 6 whom the biggest stress in a package (semiconductor device 20) generates according to the 
structure which formed the low elastic layer 4 in the loweir part around a bump 6, in the chip-size 
package (semiconductor device 20) assembled in a package (semiconductor device 20), the mounting 
dependability of a package (semiconductor device 20) can be improved at a wafer process. Furthermore, 
since the resin layer 3 and the low elastic layer 4 are beforehand formed in the package (semiconductor 
device 20) of this operation gestalt, The result which can fully ease the stress generated between a 
package (semiconductor device 20) and the mounting substrate 10, When assembling in a package after 
a wafer process, The process which creates the under-filling resin 1 1 which was being conventionally 
used for the purpose of destructive prevention of the joint (a bump 6, the mounting substrate 10, or a 
bump 6 and a semiconductor device 1) between a package (semiconductor device 20) and the mounting 
substrate 10 for dependability reservation becomes unnecessary. 

[0036] In addition, in the gestalt of this operation, this invention is not limited to the semiconductor 
device of a chip-size package, but when applying this invention, it is applicable to the electrode 
connection technique using a suitable bump. Moreover, the number of the above-mentioned 
configuration members, a location, a configuration, etc. are not limited to the gestalt of the above- 
mentioned implementation, but when carrying out this invention, they can be made into a suitable 
number, a location, a configuration, etc. Moreover, in each drawing, the same sign is given to the same 
component. 
[0037] 

[Effect of the Invention] Since this invention is constituted as mentioned above, the effectiveness hung 
up over below is done so. 

[0038] As a result of being able to ease stress to the bump whom the biggest stress in a package 
generates according to the structure which prepared the loW elastic layer in the lower part around a 
bump, in the chip-size package (semiconductor device) assembled in a package, the mounting 
dependability of a package can be improved [ 1st ] at a wafer process. 

[0039]) Since the . resin layer and a low elastic layer are beforehand formed in the package of this 
operation gestalt the 2nd, as a result of fully being able to ease the stress which generates between a 
package and a mounting substrate, in case it assembles in a package after a wafer process, the process 
which creates the under-filling resin which was using conventionally for the purpose of destructive, 
prevention of the joint between a package and a mounting substrate ( a bump, a mounting substrate, or 
a bump and a semiconductor device) for dependability reservation becomes unnecessary. 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of. this translation. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is cross-section structural drawing showing the 1st operation gestalt of the 
semiconductor device of this invention. 

[Drawing 2] It is cross-section structural drawing showing the condition of having mounted the 
semiconductor device shown in drawing 1 in the mounting substrate. 

[Drawing 3] It is the manufacture flow Fig. showing the 1st operation gestalt of the semi-conductor 
manufacture approach of this invention, and is a manufacture flow Fig. by cross-section structural 
drawing cut by the connection terminal area of the semiconductor device shown in drawing 1 . 
[Drawing 4] It is an expanded sectional view near the low elastic layer. 

[Drawing 5] It is cross-section structural drawing which cut the semiconductor device of the 2nd 
operation gestalt of this invention in the part of a connection terminal. 

[Drawing 6] It is the manufacture flow Fig. showing the 2nd operation gestalt of the semi-conductor 
manufacture approach of this invention, and is a manufacture flow Fig. by cross-section structural 
drawing cut by the connection terminal area of the semiconductor device shown in drawing 5 . 
[Drawing 7] It is the 3rd operation gestalt of the semiconductor device of this invention, and is cross- 
section structural drawing showing the package which prepared only the low elastic layer. 
[Drawing 8] It is cross-section structural drawing showing the condition of having mounted the 
semiconductor device shown in drawing 7 in the mounting substrate. 

[Drawing 9] It is the manufacture flow Fig. showing the 3rd operation gestalt of the semi-conductor 
manufacture approach of this invention, and is a manufacture flow Fig. by cross-section structural 
drawing cut by the connection terminal area of the semiconductor device shown in drawing 1 . 
[Drawing 10] It is the manufacture flow Fig. showing the 4th operation gestalt of the semi-conductor 
manufacture approach of this invention, and is a manufacture flow Fig. by cross-section structural 
drawing cut by the connection terminal area of the semiconductor device shown in drawing 5 . 
[Drawing 1 1] It is cross-section structural drawing which mounted the conventional chip-size package in 
the mounting substrate. 
[Description of Notations] 

1 — Semiconductor device 

2 — Connection terminal 

3 — Resin layer 

4 — Low elastic layer 

5 — Wiring layer 

6 — Bump 

7 — Masking 

10 — Mounting substrate 

11 — Under-filling resin 

20 — Semiconductor device 



[Translation done.] 
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